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(54) MAGNETIC POSITION SENSOR 
(57)Abstract: 

PURPOSE: To actualize the magnetic position sensor by a 
thermasensitive printer by making a beam scanning galvanometer, which 
vibrates a mirror in nonresonance mode, operate with a low voltage and 
high efficiency. 

CONSTITUTION: The mirror 60 of the thermal printer is vibrated in 
resonance mode. The galvanometer 44 has two cross leaf springs 70 and 
supports the mirror 60 very near the rotary shaft of the mirror 60. The 
tilt of the mirror 60 is so specialized that the moment of Inertia of the 
mirror 60 is suppressed small and the mirror 60 can be vibrated very 
near a driving current coil 64 surrounding a magnet 62 supporting the 
mirror 60. When the galvanometer 44 is in operation, a Hall effect sensor 
90 is used to detect the angular position value of a mirror 10. A 
compensation system 96 is provided, so an adverse influence of the 
magntostrictive effect by a magnetic driving device on the Hall effect 
sensor 90 is excluded. 
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(57) [S)|S5] 

M6 0©«tt^-^>h$r/h$<ttl;t, Sfc, M6 
0 S:3^jt-r^SS56 2 Srffl^■r^i-5Kl!I«giE:3-f ;U6 4 
»CffiJ*Tjfit^LT^6 0*«tgi!)T#i>J;5{C, M6 0CD 

Bttc, 4^-;u?im-fe >it 9 0 ^mm LT^ 1 0 (DMitm. 



92 96 




9 



^\zmmmm.x'-t>-*)r(DjB:<tzmm^i^^mmt. 

mmms) m>^mi<D^m\zii^^x. 
mm=!-( Mz^rmwMm^±0^-r^^miz^^x^^ 

mw3mm\zitm•r^mmm^^^t^^w^t. 

mi^coi^Lm^^>bii:^■^l^m^^^!$.■r^rztf)^z. ±> 
■*)-ti^^vrz4¥mmmmzmmm^^is.^'^io-it^^m 

(Diz^^umomwit^mm^n^^o. mtmrnmrn^ 

^iSic 300 Hz sj.±xmm:n-( ji^izm.rmmmmizj:^ 
xmi^^wju^rmmtf^f^ e> n, 

j^zfei^ 300 Hz si±xmm:n^ )i^mm-r^mmmm,=^ 
itd^fg i.rcimmmmzmmm^^m.^-^t>-ii^^m 
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mizm-^^nxm.tii'bi.zm^x^^mBii. 
mmmizM-r^MG<DMitL^^^iii-r^± >-y- 1 , 

^ift n -r re Sj^sft * ^(jjj-r ^ ;t Jt> CD ^© t , 

mm::2'i Mzmw]mM^^f$.-r^rzit><D^&t. 
mmmmizitm-r^mmm^^^^r^^&h. 
m<DA&m^^^it^'^mm^^±!S.-r^rzi!f)iz. ^a-y 
->3 >±>^i!)mLrz4mmmmzmmm^t=tm^^ 

K»i«o1t ^ ±^-r S ^ S cfc o cDmM:il ffiS S ft ^ 

mz^^m^>S:mmr^mm:t. =s:m^^^t^<^mt 

T. 

[if 1 1 ] 7 (7D t'-A^SM^tKC*>ti 
T, 

ES5;5«-t>-y-i 0.010 ~ 0.050 -r>5=- (0. 254 

~1. 2 7 mm) ®EgS^^cbTi9:(t^tlTl/iSC:i$ 
[M*^ 1 2 1 tt^JB 9 O t*-A^««IS£fHC*JtiT 

Tm(D^\zJ:^X^tb^n^y-i >X'i&tn(Dmi£^T^ 

mmx^:s>mm^ 

K = -H(Fi/i) 

({HL. H: •t>-y-roy'r>. Fi: KWa^^u^^ns 

ss) > mn^iijzt^±i>^\zf^-^-^n^m^(DAij^ii 
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Mtc^^ $ tixm.il t % iciieT ^ s-tr >-^mE t. . 
[fS^jR 1 4 ] m^m 1 3 (o e- A^s^ssthtr^fevi 

T, 

1 5 ] 1 3 CD t'- A*S^8SfHc:feVi 

T> 

mmmM\z\tm-t^m{mn^%^-^^^WiL. 

tmmmn\zmmm^^m^^^mii. 

m.(Dmm^\^m^m^(D\z^^tAmm^m^^n^^ 
mmmm^jm^z'^fSLm^^^.^^^^Wi}^. ^ 

m^m 1 6 ] m^m i s © b-A*««^»^ttnc*5^i 

[tt*JB 1 7 ] ttsRJB 1 3 <Z) t- A**^gitt1-(C*5Vi 
T. 

fiS5*^*-fe>-y-i: 0.010 ~ 0.050 'f>5^ (0. 2 54 
~1. 2 7mm) (DSm^&UVXWtif'iinXl^'^^Z.ii^ 
^mif ^ f-A^3E«|g?Etf-. 

[if 1 8 ] If 1 4 ® f- A^*«^gitfHC*3Vi 
T. 

*#iJ!iTS t'-A^6^^?^8t. 
[if 5l<:« 1 9 ] 1 8 CD t'-ASS^«tit(C*5t,> 

T. 



s n ^ <t 5 $ tiT I ^ -5 M i , 

^ tC^-& $ nxM <t i: (ClHieT # S as i: . 

-5 :iii^^mtt^ b'-A^S^SSff. 
[i»*« 2 1 ] If 2 0® hf-A^^^ditthfciJVi 
T, 

[if 2 2 ] If ^JS 2 0 © h*-A*aE^fiittf fcisti 
T. 

mmmm±^^m\z^pSLmn=s:m^-r^^mt, ^ 
m^^ ^ t^^FSiiTs if-A^aE^ditfh, 

[^aj(DPia8;^j:^HJ] 
[0 0 0 1] 

[0 0 0 2} 

[^¥*©^l^^lf) 4#®T^'j*^*Hii#fFm 

457, 593-^ (XX ^^y. 1990 ¥ 12 ^ 27 H 
mm) <D r^f»i-/'J>^-J 1?. *#<h««SlitA7&^#^ 

722,753 ^© mnrcmmxmm.mmmm=^mm\zm. 
mr^:f3&t.m^i x. SBijgA75^'*#t«iiTfei9, 

5-—. U^. 5^— X— ^HWM 

]gtHii«. if-^hmnmm^n^^m^Vfm^ 723,368 
X. mmKtw^t.Pimx$>K>. ^mm^ti^^^ x 

mi'^nmm 723,290^® m^^-:fu>ifx-^wr^\^ 
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[0 0 0 3] f^m^^^-r^. ^rc\t, mtsfz^^izmm 
[0 0 0 4] --mz. c:ne><3D;^ssth«, ^m=^- 

CO 0 0 5] #^tg^-HTf^i!j-rs<l;-5(c:|g»i-$tiTti 

t.m^t.\z^*). imm<D^mwLW}m^^'&-^n^. m 

\zmK). 'A\z'm-:fj\^(Dm-m^^xmrL^. s-us^a 

[0 0 0 6] **i^-K<D»if^®«^. 

fi, -'mzm.^^±<Dyt\z-A<Dm^izmmiit:wvf£ 
i^ms>(D^\z^m-^n. M/^>%^-rn*^cD:^f6]{cM- 
mtiLxi^^miz^M^m^n^m-^iizmm^n^o l 

^mm<D^mm'&'^v<-r^imm\zt£^r£i,\ 

[0 0 0 7] Ld^L. t'-A^tt^rW^ggffl-rsSB 
[0 0 0 8] U—*fWm(D^vf3iytMit!t^mtm<0^iZ 

«. \t^mm^^mm(D:ii^-)i^-^^^m\z^m-r^£- 

H 457,593^xm^^nX'^'^^mmzfU>i$'XJ,t, K:^ 
— ^-i" 7 ^ ;i/ A ^ tBfflt^«#:'\^;^ $ -& O U- 

;!)^^A-e^-5tB:'3«, 505 U '7-y hSTT$)^. :L<DU 

v\ :L<Dmmc^')y-^\z. Vkm.\f.-h.i^w^m\ (ies: 



iE?g&ii«Tt'-A^^«TSi, *M«)fc¥l^jgfl[cfc 
^ffie-ASiSjSaf^trU— tfTmM©SSi|sfe^ 

-5 <i: , 50 5 'J "7 >;/ h ® !f t*— A MS 20-f > 
(5 0 8mm) /tJ><hli5R)fa^*4jE^$||igTSO 
T*n«, h*— A(Z)aii5)SK75^ 20 -f >^ (5 0 8m 

m) /i&>t.ti.^i^o\zm.(r)mmmL^^-^'^i&.<wc&\^ 
[0 0 0 9] iEm&mmmmo:>m'^. im>9- (s o s 

mm) /#<t<.;.-5«;^t*-AjS*{c*tJS-rsJg»;-e«, 
:b-r*'' 12 -^>^ (3 0 4. 8mm) 
-Ajta^Sr^CSfria^fj:!.^. ClOTi^tc:, lESlSe- 

Ajsss-fijffl Lfc^^yj y^x\t.. y u >5'©-ap{r 

[0 0 10] Lt&^U, — i'lf-XS-^fl^-D 

Tt'-A^^s-r-g>0T*ntf, I/— tf®iit^tti:'3 

[0 0 11] -«aST¥®^1ll^oT^k'-A^^^ 

1988^^ 12 ^ 13 Bmm<DT^uti^mmi^mf^ 4,79 

1,591^ (^r- TtJ-XV, ft&) fj:<i:^#fS$tl7tl^o 

^©ffi $mm^-i^) (Dammit. 
mmt. y^-i^z-^yi^mm^zm^i^^xmrnr^o 

[0 0 12] 

tt. mmcD^oimnizKfB-r^AiiLmmiiimm^m^rz 
'h<Dh$>^. mmf)^izmm(Dmm.iivxmm<Dmn/-^ 
^'->izm'^z.t^^M-r^rzsf)iz. mmmmtum^ 
tammizMiii Lxmi^mu < mtt^, 
[0 0 13] cne,®A*j:M^ai^«i«, -mz. 

^ > ^*m^Mc:lI¥J^;L^b■s.Tl«l'L>^^^cilJ< £>^*tfe-5, 

— :^<DXU;*>h«Mi:JttCi(i^. flSli^CDXU^ > htt 

[0 0 1 4] xixTOhrB^cosEitmij 0.001 (o. 02 

5 4mm) -O^&.T ii\^^^^mizmi5.hfz'b<DX'U< 
T«7i e. t^, d 0) J; 5 {Ci^ffix U- ^ > h PaWi^^tc^ 

m:L.fz^mx'm'L-^com^=s:mm-r^rzi!biz\t, moihi 
e*ft;!i^*5S* izm^^nx<^^rj:<xitu<brj:f^\ fi£ o t . 
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[0 0 15] L*^L. !t#IC l^i'FBl(cfBJ=f|Hl*>®tiIlj^S 
;^cvi. 600 \iy hy^ >^&rfo:)^ti\iii1^<y^^^M^ 

m(DmffaX'\t, Ms,n^7u>if^mm-r^^tiz^-D 
x:i<D^mii«i(Dmn'S:ff^u^Mzmm'r^z.tiiix^ 
-sdt, 2000 K -y hx-f y^&.±(DMmmm<^msi\z-Di-^ 

[0 0 16] ^7 'J yif^w^ntzm^mmi-x^mm 
^t^ditit©ffi*&tt. — & 50of;p~ 1000 fjut-s®*^ 
[0 0 17] ^±.mm^mmh-r^mm-:f^) y^\zm.m 

[0 0 18] mm-:f^)y^(o^of£.mm.xwpim=^—\^ 

U < X\tt^!bm^o WMM^i^i'^ < /<£ ;i i: tCcko T, 
[0 0 19] ^gSthf-;'s:«ro«:^J*«*&TSj^l^yu > 

[0 0 2 0] ^mm^^mrmvi<D^nmtizm.K>mf 

tut. K®f^i;j(cJ:^T^i;^;fc:#;^cS;'3/5^* 
[0 0 2 1] mmt. h*-A^*^SSI+^#*ffi^- K 

X'i^m-r^fzisbiZiii'mmmti^a > h u-ji-r^^ij 

*%$tiTufco cne.®^:^«, MwiHiew^^©;^ 



[0 0 2 2] 3S^$fta)tindVh$t,ii(,^-5M-#,T-tt. 

u yifx^m\^tz^m.mi!k^ o fesnTi^-stK.^ 

■^nx^tz, m?L\ii. 1988¥ 3^ 22 BtCifSSi^njtT 
;<'J;^3^*fflWfF 4,732,440 (rfK^^i') ^#Bl$nfc 

[0 0 2 3] ^^mmmm^^mm<D'hv-':>(Dmmit. 
M^mm'E-\^(Dmmzm^^^iimx^^o 4mm^m 

titlT t ^ -5 <»: # (C^ t*- A d^:^ > fJi 
if—AititytZtt-^Xi^-^^, Z<Dm^itM^y5"iJ'^^y 

So m.(Dmn-^-ri^jicoy^^nyi?^tzitmnxmmi 
izmm^m^^u^^fzubiz. ~miz. mit^^mra^D 
hit^ht^zmi^mrnxmih^mizm^n^o 
[0 0 2 4] «£*©^gstfo^<«, ^^^Tmizm^ 
mtihitm\zmm\zmr7.-y^j y^Amf:>-oxi^^rzo .in 

mi^ifLmtzm^^^fzsbfimzmm-^n^, mt. 

=&i^-oxmtt^iiLmizm^o mmmi<Lmizmmi.tzmk 
izM^-*)-^^ji'7bmt^-r^ii. z.ti(b(Dmm^\d-i:.^ 
^(D^^mzmmm^m^-r. 
[0 0 2 5] mu, ^tn3:a^<ts.i^^mmmx'mm-r^ 
m^, mmm'^itmm(Dmz-:kmy3:§^m*^^^mm 

[0 0 2 6] ^tm. i^mm&m^mzmmx^^M 
-j^^^mmmxh-ox. m^L<ti\,^^7^)y^^'m 

YfWi-t^ \:i~i.^^m.m.wc(Dm^tm^nx^^tzo 

[0 0 2 7] 

{mm^mm.-t^tzi^<r>^WLSt.n^m^ ^nm\t-. an 

\zy^-\iA'yi7mn^mm-r^, wsEmmz^mii^ 

^^:&i±^tzmzm^^^m^\z^'DX^\:^^\i.mm^(D 
n-t^^MK)mrtz^\z. mmy7.y-i.t^m^^i^nx\^^ 
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[0 0 2 8] $>^mj^.A^^^tnt. *^Bj«, mmizj:. 

thiz^mx^^m^t. ^Miziar^mGoiiAm^m 
m-r-2)ffiSM-t>ij-.i:, ±.y^tzti-r^<^i^(Dmmm^ 
^•t^msino). mm\z^-ox-t>^\z%±-t^mmm 

[0 0 2 9] SiJc7)«*>^>^n«. *:^B^«. t'-A^ 

x^^m^^i$.^o m\z\tmm^f^'^-$n, mtii'biz 
-r^mm^m^sifj-^m-r^^A^. ■\r>-^±izmifinx 

[0 0 3 0] MtCgiJcOli,^.;6^^>M,n«. *^aj«. f- 

A^it^mmzmt^. z.(D)^mmit. mmm^^zm-^ 

So 

[0 0 3 1] U^IT. ^#BI®^r4#fFi«*©|gHJcti;eo 

T, ^mm'&^izmLKm^^o 

[0 0 3 2] 

«>:yj>:^4 0®mB§EI^^KLfct>©T^^o iS«!i:/U 
>^ 4 0 tt. ^lil/— y-*^M4 2 t*-A*ffiM^it 

4 4i:. ^su>X4 6t. mmi^zmm^m^T^u— 

^ fc!— X 5 0 Sr^AS^^gB*t4 8 

t*-A^^«^gEth4 4*^*1/— tfCOf^ofC7feS*«*5 
J;0^^iSL;tt*-A5 2 S:-?— t°-X 5 O^^WoT 

\zmm<D7^ u *-&«ffl#fFa 457. sgs-^trw^^nx 

[0 0 3 3] ^Ijayj >iS^ 4 0 3>Ha.-5'^fi£® 
^Sr 35mm {m l-f >^x 1.5-f>5^) ODSWfflj*;t« 

(c^^iS^S-fpS, tJEoT. X7-f h*±tc^fiE$nsiii 

mt. mmm mo mm (s/c«k-7 k) /-r>5=-i:i/^ 

5, (a<^:^i:^XB^^aKt[Bl^<Ot>OT;S:<T^S75:e> 

[0 0 3 4] 4000 P-y h/'r>5"i:ti53fM«^»^^-r 
■7-^7 1^— X 5 o±(cia^*fPfi)c-r-5;t»tcfi, "7 — ^ 

e— x5 o^^^-s.T^^^n^e-A5 2co3gs^::r 



[0 0 3 5] tf-A 5 2 0jga[«. t'— A*tt:^gtEfh4 

4cDiJ!if^^$wrs;::iJcj:-pT. m'm^n^. 

[0 0 3 6] Iil2{i, *%B^(C±St*-A^^«lfigtf-4 

gB?lJ^Sr^b)5:t>OT*S. ;^«Etf4 4«, ^6 0t. 
ra^56 2t, l^iiin'fiUe 4i. A':7v>y6 6 

cfctX^zixyj >:77 0 ii. *KWtr|sl-om-*3J;tX 
llrnr>^-hf>7 4t. iKa'f >-9— h 7 8 -fry 

I'— ;P8 6 1. /j^-;pss«-t>-y-9 o -b>+»-3^itge 

[0 0 3 7] EI3«, lll2c7)^gitl+4 4*ffii?*-5iT;^cl^ 
ffiTSLfctcOTfeS. ^ 6 0 ;&>'Kf!ieS 6 2 fCi^-^^ 
tlTt^S d <!:*^5J-75^§, 6 2 (B 3 Xit^ 

Xfctt^d^, 0 2 i:EI4»Ctt^$nTl^-f.) X^ U >i^3t 
ita5«6 BtC^-^^nTI.^^XT'U >i7'7 0 

n. (iii3(c«^^nTi.i/c£ti*^. m2Lm4{zit^^ 
a-r >-y-— h 7 8 tt. X7'u>i7'7 ot^i/jese 2 1 

iZf^-^^nXl^^^. ^i!i:3'f;l'6 4«> A':7v'>^6 6 

(ciie-g-^nTt/iSn-f ;i/3t^^-;P8 6 iz^-^^tixi^^ 

m.^iLx^rirz^m(D^Mm4 4X'\t. stijn-f;!/ 

6 4 ;5«SjffiS5 6 2 0 HtTo ■Sl^th 4 4 ®ft$l*iS 

7 8t. mW]:n-i)l6 4t. =1^)U^^U—J18 6\t. 

[0 0 3 8] 7i^-;i/^«-t>it9 0 t^;px^^5f:;UiS^ 

9 6«, ±y^)-^wmi9 2iz^^^tixi^^. -b:>-9- 

■t)-i^58 2«. mmmse 2\zii$^^nxf'^^-t.>-*)-m 

Vi:^cCt^*5, 1112 iEl 1 0 (c«^$nTl'^-5)) :^;i/X^^ 
9 4 ±;l/X 5 if^)l^^ 9 6 tC^I/j Pltg;f5: J; ^ 

^nxi^-So i^ggffh4 4®jt5iiiig^JT«, 

•fe>iJ-9 0 ±J^x5d^3^;^;5^9 6 ±>-^^w^ 

**9 2i. -Ir>t}-m58 2«. €-^®S:JtgB**(cx#^ 

fiS^-tr>-y- UGN 3503 T/U i^ffifflLTl^^o 

[0 0 3 9] mmt. mm^-i)iQ 4izmmm^iim. 

6 0*^'— S:ftftTigSiT-5o !^if)=i< ;i/6 4 ^rii-SSM 
^C-S. Kift^Se 2At|filS-rSi:. X>^U>^5'7 0{C 

^■::>xmmm^6 2 izm.Tiij^'^^i^^o {^«i=i'r;u6 4 
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tj-'snxt^^^e 0 {z$mmmmi^m^^c^=i'f Jim 

tljlElSS (0 1 3 <i:lll 1 4(C0S^) ctO, fKiftn-fjUe 4 

mu^m^mmizmm-r^ysmtm^i tzm^ ■ 
[0 0 4 0] X7'u>^7 owiiJtt, *3j;a«, i^iftas 

6 2 tM6 0<i:®^^#:®K*<hJgt»ifCiD. SS«i®S 

[0 0 4 11 ^m.m4 4(Dmmmmm-(:ii. mm.m^i^ 

[0 0 4 2] ^gitth4 4tt, IE«»;^cfiJ«5^fe{3J:oTM 

6 0 6 2 $:§E(3lft75^1i-^ck 5 fCffii?#-3iT 6 

6 2 tM6 Oi:©ig-&#:©«14^-^>h«. iSiS 
6 2*«*figT*SIKt!»*<hJt'^T/h$Vio HBBtc. ^6 

[0 0 4 3] 1112 i: 1113 T'tt. 4 4 <D±i$i-^-f X 

{I*tUT^6 0*t;^^ti<i:3tcmA-5„ Cin«. 

tti:'7X7ft-;/ h^-o<^fc:J6tc:«. ^-Ifi^g4 2 d^?.© 
A;'! If-Aitm 0. 5-f ( 1 . 2 7 mm) A# 
^^S-rS. U'— tf^«4 2*^^,©A:^t*-A 

m^©^ST'M6 Otc^fc^. ;in{cj;oTA:^;tf 
-A«^6 0©SWM±T)|«HJ^^;ST. 
[0 0 4 4] ikA*e-AS:^^SS*TSfci6{Ctt, tf 

-Af)mm^±izti-mn(Dm:kmn^±m^fdif<D^ 

f)K iS.^T^'J >^4 0©;i©J;p;^j:# 

gP*^M6 0©lHieWtCia:fttcS2(^Sn^fcJ6. ^infcJ: 
oT, M6 0©ti14^:-^>h©W$5a*;?>^*ffii*T;^# 

m:f*j >^'4 oa^^^'j^-mmz^-oTm^^ti^Mm 

[0 0 4 5] |114tt« 1I3©®^4-4JCJ;^, El 3 ® 



^Sgfh4 4©a5iJ-»r®0*S^Lfct)©TfeS, X7''J> 

i/7 0«, X7'U>^7 0©#<l^-&gPL f 
fSLTlSIftffi^56 2 iX^U >i/3^jtge«6 8 iC^^ 

8 ©RiT^ofi[®(c. ±>i$'-if>7 4iz^^xum^n 

[0 0 4 6] S-t>^hr>7 4tt. gE&SLf*^*^ST 

^:itfji<xyo>if7 0*lgn-5=tp;^j:{4«(c$-tr> 

gss^gpi 3 0 tm2 sssggpi 3 2«. mmmse 2 
izm-f^titc^m (mx^m is? <Dmm 1 3 4 i: 1 

«^at7'j:D, ^KiJSSee 2«2ffi©^DX««*a{Cj;o 
[0 0 4 7] WX^mi 3 7©ffliJBl 3 4 1 1 3 6tt. 

mmmmzM-r^mw:^[iitim^Am mmwr4 4<Dm. 
^iljs^j©«^« 9 0 ° ) ^r£-r<iioizm!$.^nx^-^ 

•5). gSi^gU 1 3 0 i 1 3 2 filjffl 1 3 4 i 1 3 6 {C 
efiSSSBl 3 0 1 1 3 2 ®PBl»C^<}^^K$n/c3?M.'^*t 
OOlHlteWl 4 2X^-5, 

[0 0 4 8] 1 3 8 «. >y3^jtgp 

X> Kibase 2®4"tClHiettl 4 2^a<^i*^'X^ 
^, MfC, lHlfeWl4 2«, Ki!ifiS56 2©^©4''L^W 

^J:nm»]=l^ )16 4(Dij(D<^'L-\Z. »||±— Set"*, 

ffisi)a56 2tt, [Hieiiiii 4 2©$*5i3 

* Efe-r S t # {cWtt t- ^ > h *^'«/J^ t -5 J; 5 1 3£ 

[0 0 4 9] *E{c:<i:0, ^6 0©SWB1 5 8mmm 
mi 4 2 J;Dgg«d7S:ttgtnfc{4«tC^$nX(.i*;ii 

ioX. c:©SEitd;Otft/MSfc:ti:i*e>nxiiS, lEil 

2©JP$DO 1/2 UmVt^Ui^\ Z.<D^Ht. 

nfcM 6 0 >-y— h 7 s t^ftae e 2 ©He 

jtc>,j;-5fclll4(C^$nxt^i). ;i©MgB«©«14^- 
>^ > httliiei!jf^©*SR g ©—*{;*£; DX^<t;T-5, 

[0 0 5 0] EI5«, 04 <i:|WIi;ffiR)f©t)©X^*75^% 

M 6 0 *3 ©«i4t- ^ > h ?riaM-r -Stt 6 0 

(Dwm^^^rtzmz. m.e, omn(Dwm\iLm.\zi^mL.fz 

4^^.©WfflH^^KL.;'cfc©X$>-5„ fBlin-TJUe 4i^ 
^■a-r<cJi«.c^/^>^'X'#'&J;^»c. M6 0©«fiiJi 6 1 
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4 4 ® Jt§l|ISS«HJT«. is 6 0 ©Sntt. El 4 tc^s n 

^'=^iLm^<^mm\z^n'en 7.8° •roT*?>o lae^ 

[0 0 5 1] Saf03Sr#Rg-rs. 03»C. MSmwisI 

o \z.m&^nx^^^o m 1 ©i/-- 9-'^s4 2 
K^m\mvM:.u^. z.tm.s Me o^^^t'-Acowtc?* 

ti. 0101^— y-*S«*^o<s^-iftf-AroA#^t 

M6 0 tC^-rSt'-A(0AW^I<i:{CctoTSaS$n-5>. 
«/jM|iSWm i ([HieWt'SiSi^cC^ri) i«/hSLm i 

(iHWto«i{c¥ff7^d:^s) iEii^^o rnKD^my^jy^ 

[0 0 5 2] StX0 2 *#flg-r^o |lI2fC. MSitth4 4 

®aSLv^»j#(cKS^TS. :^gittf-4 4(75M{CgljCD!|#ii 

[0 0 5 3] mm::i'X)V6 4^mn^nmz^^Tmw] 

mG6 2\Z±C^h)i^i^it. mmmB6 2<D&^\ZitM 

^m:^m<D^m<Dmm.tLxm.mm\zmiar?>o ^<o^ 
■>j[^(D^mo^m\z\tm\^xmwr^o 

[0 0 5 4] 0~l«®l^yj>^4 O^fPlft-r-SfCfefc 

jt^i^<LT) mnx.. Mas** (ip^, M6 

OiifKiftaee 2i:^a-1'>+l— h7 8) \Z^h)V^^ 
i^^^Z.t.i)m-^n^. 1/— +t-*^B4 2(C=toTM6 0 

R>TMcDit^$:;*:^<T^^, ^mM\ 4 4 (Dmmmmmx 

^iftese 2(?Dft$Lmatt> MGOWS^Lmi 



[0 0 5 5] tRttfc^fT'S h;i/i'CDlt^^ii5<rs>S:e6 
6 2 0«S S:Jtige6<)S< -rs <i:75«M* 

[0 0 5 6] ^zSti-4 4«. iS«ffi^f^*^*S*$nsS!i 

fti^^fdi^se 2{c-&^3i±TKi!jn-<jp6 4fes<-r^ 

C10J;3tc:. i^Mtf-4 4®i!jfP«ffi»C<i:oT 

«, mmmB e 2 cd*;*c* l m a a^wim t.ts.-DX^ ^tn. 

[0 0 5 7] _ha!bfcJ;^>tc, !g»:/'J>5'4 O^fcfi 

[0 0 5 8] z.(D^o\z. m.mM4A^f^m-r^usy(D 

[0 0 5 9] f)^i}^^wmmae, 2(Dm^D<Dmmmt. 
iKy\ztm(Dmm^m^^xmm\.rz. 
[0 0 6 01 mmioymmzn-t^ h)Vf;<D\mQu. 

Q= hJUi^/M^Wtt+ascofitt 
Z.Z.X. 

=KtXr2 

Kt«KajM56 2(D*$CDPi^T»^^i&, r 
ttlE»m5 6 2CDff$D® l/2^«t-. ) 
aewtilt = Ki X r3 

<mL> mmmmpBQ 2<DA^<Dmikx&^^m 

M©«14 = In (M6 0<DM|gcTa&S«iS) 
<i:*5<<i:. 

Q = Ktx r2 / Im + (Ki X r3) tS-tirS, 
[0 0 6 1] m.Q0<D-—Dii^XMWmBQ2(D^-^\Z 

m\^XTf)mnm\z>h-^\^^ii. q«. ^^cw^iCT^^n 

[0 0 6 2] Q = Ktx r2 / In 

[0 0 6 3] M6 0®— 0*5j;C;ffi«jaS56 2W 

[0 0 6 4] Q = Kt/ Ki X r 

[0 0 6 5] cntCJcO. M09«tt<i:l^t!;SS©6 2©S 

[0 0 6 6] 0 2{C«. Sfc. M 6 0 CO32^WcoJSn0 
*WSff?S5^Sitth4 4©^ii*i^$nTt.i^, M6 0 
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[0 0 6 7} Sy:|114^#Hg-r-S. H4{c:tt^6 0(D5S 

f ^ fitted; oT> 
[0 0 6 8] 06«, X7'U>^7 0®SMIil<£S^Lfc 

hxmm.:^\^iz^^\zrzt)^-^^ :i ^i^^'t-^s;*^'. isite 
til 4 2 <i:W/cC;^|nIfc;t^5S-ti-J;ei<t-rs<t, 
Sia/i*^'^^, X7'U>^7 0«, tfi-^l.^^y3\^X$>n 
tf. 1 ;!/'7ACDfBi5)-© 1 tr^^^/ls-^fjitnbiib^t^-oX'b^ 

t)ts. m^m 1 4 2 ^zm^ts.yJ\^^zx•:fu >^ 

4^a^'yA&.±(Dtj^^m^'^-^ 

vtz.ifi-ox. :xzfv>if7 oit. 32MW®ign 

■So 

[0 0 6 9] X7'U>^/7 0«. t^-ti.m-^ t =s:m^rz 

-h-<Dm^-^^ib^^o 7.-:ffJ>if7 0(D^m^mi 3 0 
il 3 m#8Pl 5 Oil 52*«Klj-^ 

nxi^i^o W;>:#gCl 5 0 i: 1 5 2«. gSSSSUl 3 0 
.t 1 3 2 lc*ti|sfM'>gB^S-r J: 3 (c. J^^Snxt^S, 

(0. 0 3 8 1mm) t 5r^-r-2)i^FBlffiMX7^> 

U7.mx'&^. ^m&L fit o.on^>^ (i. 930 

4mm) . ^$H« 0.120'f >^ (3. 0 4 8mm) T 
*>-S)o t : l«) 0. OOT-f >^ ( 0 . 1 7 7 8 mm) . 
L f : 0. 25 'f ( 6 . 3 5 mm) , H : 0. 36 
-1'>5^ (9. 14 4mm) , t t^p^ST^nfi, ^1 

w^!?*yj>^{ci5efflT-5a^©> mmizmLTzmmm 
f}mmx^^^ ti}im-^-:>rz. za^mm-^mzmvxm 
f^stifcx>^'j>i^7 ott. ?^raiffi®XT->ux»?©© 

[0 0 7 0] XT->UX^®^M-®gftSggSPl 3 0 t 1 
3 2*StifC3^^^-BrT. ^&<D^ofS.m^m^\^rzt: 
^lCi"J7'7>X<lrffiti*-r§fcJ6, ^^^^ei5l 5 0 t 1 
5 2 CD:ftB|5«^^$nTtiSo ^X^gP 15 0^152 



14ISI^S:eriii5/g;g|?rerc:i;i5:<x:^U>i^7 0 

[0 0 7 1] '^-ox. xy*j>if7 oit. mis.m\znm 

2«, 2(@®X7'U >i''7 0»cj;oT3£;ie.nTi'iS:i 

X^^^^O\zm!K^W.l 3 7©l-D*t-^xe.nTVi'2), 

Z/SBSTf^e.nTl.^^#JM 1 3 4 i 1 3 6 ^Srii^Tt^ 

«eoT. X7'U>y7 0**fl£:t--5m#gPlCAn 
St^tC, pi:arOX-/U >i^7 OCDgffiSSBl 3 0, 1 

3 2(D^mtm.m\z>b-ih\^^n^. x.'^.Ti^'^oTv^/cCt^ 

1!1!;1(8S6 2€:lHieUfci:^(CX7'U>i7'7 OtC3S 
MW:^ri^©;'j*«^^-r^. :i<Dti\t. xy>J>^^7 0fc 

mxit. s^mM.<r>9f^ V \,^^^^t>mti)^-t)-^^mws. u \z 

[0 0 7 3] X7'U>i''7 0«. ^S»C*>0^flB(w»!3g 

-e#^o *^*^sx::^'j >i^«, r<ffl^tc:^»ftH-4 4{c 

^•Z-mffiti.\,^. Z.<D^o\Z. X7''J>^7 0ti. ig;ffi*& 
[0 0 7 4] m7it. .^£«tSh4 4«liiii/1iS'->$:^T 

i^7:7«i 0 o*s%L;fefc©T*s, 

B#W. «¥«lfC:ft^^^<t 0. i^«HSE56 2 t^B 0 

nTi^^t^-'r i7;i'«, ^^wrai 102 iHft^MsT 1 0 4 

i *«ix.TtiS. 7^ 1 0 0 iWJJ^'f > hi 0 6 i: 
1 0 8«. ^^mf<^ 1 0 2 ©Mm*3 cttXi^TBt 

©^6 0 (DMlLm^^-t. Oy?)^#-1' > h 1 0 6 ©f4 
m\Z<^t. EI1©U— tfi^M4 2;5«e$n, 
-r > 1 **'7-i' tf— X 5 0-hfcTOJf 

i&s^., 0 <DnmtL^nf^(Dm^iiLxm.mmz^ 

n. EP^. tfo.-.;/ h4 2*^®!i@/»^^ns. ^ 

IC. M6 Ottl^^l 0 6T«$n-5{4B{Cjg^*^{CM 
-5), /J^-f > M 0 8;&^^,4^'f > h 1 0 6^©^fTTS<h 
^©^6 0©^i!j«. !)ft^i!jfP<i:LT^e.nTt^^. 
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[0 0 7 5] ^mzf<j>^'4 0i}mm^<ipm^n^rz 

0<D^^io^lfm^ifintyt\.^Z.t.X$>^, ^6 0©:^ 
iiStt. *«»3Pb1 10 2 (r>m^^W^s ^'f > h 1 0 6 

0 0 <Z). Hi^Wra 1 0 4 iM^-r^MRffcDttJ^^H^^b 

lll7fc:^Lfc2xH-f >h 1 0 6il 0 8 
©It&fC, m^»8PBlF«9TM 6 0 (D^l^nmmm'^n Sr i -S 
.■^.^«-r2 3l?1'>M 1 Oil 1 2$:mfc. i^^:?^ 

1 0 0(0— m^^. BIBfCS^LAco ^-f >M 1 0 t 1 

1 2 la 7 ©^^^Fb^ 1 0 2 CD^1.#]l;a&^ :i t fCffi 

«T5, m^mx^h. ^mmi o 2t«. M6 o 

TV^^. il^5CiT-^-5o (I1I7(CJ;0) DS^^SPb^ 1 

0 4 fiM 6 0 (D±mm-^-i (M^mm io2i:mm 
mrm 0 4^^mvrz'b(D) (Dt>rti^ is %fcj@^;»jci^ 

it. mmmmi 0 4^i,z-m. m^p-^^izmm^nrnKx 

[0 0 7 6] 09«, m6o<Dmumm mm) ^mm 

mm (DmwLtLxmiLfcmm^^Lrz^(Dx&^. 
m 9 !^-mzi^^cxm.^mmT^fzii>\zmAmzmA. 

^12 0 (*^) iXT'U >^©;'3**-ri^^7^1 2 

2 (fi^^) i''^:?!!! 2 Oil 2 2tt, 

m-^mm. m s ©^^{s^^-r^^^^ i o o (c^f^s^ 

H-TfcS, c:®<i;-5(C. y^7^12 0tt, EIBOi^^ 

:7^1 0 0Ta$tlSi!)W^I^^{4**^f 

x^^ti^mffjM^&i^mm't^rztbizme o\zi3az.y3: 

[0 0 7 7] ^mni4 4i^mmizm.6 oizija^ibn^t) 
2a^<z)y-X75^^js«sns, ^-oy-x«. 

4/05^i;§aJiTfes„ l|-ov-x«. xyu>^7 

0(Dm.yzfl (ip-fe, ^S^FbII 0 2tf tCX>^U>^lC« 

2a!SOV— 0 9{C0^LTt^-5<, ^^5-7^1 2 
2«, T.'T'U >i^7 0tcd:oTf^e.ti-5:'7«::*:^^i:;^ 
[^i<&*-rt>©T-^So i^^>'^12 0W. iPii^^^ 

CO hjui^^i^^mm=^±i$.r^mm:n^)i'(Dmm.iz^-o 
x±c^, 2 0 ti 2 2CDmcom^^mt. m 

6 ocomwimi¥mizmm^-fju6 4^-oxi¥^ti^t]<D 



[0 0 7 8] mxu. m9(Dmmt ncis^^x, if^y 
ui 2 oimm(Dmmm^m^(oi,Z'£.-w<i.tii)^. fz>y 

U \ 2 2T^$tlSX:/U>^^7 OfCJ;oTfP^n-5:t» 
t i -5 1 5:^ L T t i 
[0 0 7 9] fieoT. P^FbI t 1 tC*>lriT. n-r^l/G 4 
^-I" > 1 2 0 <i: 1 2 2 ©rB^®#4^gE*^^TIE©«^ 
:^5:f^SiJJS7&^*.5, 0 9 C0-?-(7)^©P#FbT t 2 (C*3^i 

0lcj;-oTf^6nS;'3J:D/h$V^:i<i:;^^, ^57^12 
o*^e>^j-d^-5<> a-f;U6 4tt. ;^7''J>^'7 

0©:'ji:S*fO;*:#$©*«-f^G.^c<T«;a;^;^v^, fiP 

[0 0 8 0] ^»?Eit 4 4 fi, M 6 0 ii^^m."^- ^xwm 
-e#s«^, w^^FpIi 0 4n\-m& o-hmoiWmmM 

<Dmmi^mmi^^t^^x^z.ii\zj:-Dxmm-^ti^. 
mmmmmx-it. i2ii©^^yij>i$':*t 20 
jei^^o<?>o ^6o«7)^igfttt. ^« 85 %, m^^ 1 

5 %T»it^ns„ ;i©ct5tc, mmmmzm^-^n^ 

PtFslW 7.5S U#^Tfe^„ ;iCDC:i:«, lig^M 6 0 tlK 
i!)i^5 6 2<!:X7'U>^7 0 ®Jgl!j®a*rlgi!;^*t^ 7 
0 H z T'*n«. XT^'J >i^©:^75:lt-e!l§^T'#S d t 

^Sci*rso u-dx. mm-:^'jyi'4 0izmm-t^rz 
tb. ^^tf4 4«. m.6 0 iDmmom^mm^^^m so 
~ m^juyx$>^^z)i,zmi&^nx\^^^o 
[0 0 8 1] mmmmf)mm3f 4 4 <Dmmmw]m.<Dmm 

l*lT$.n«, mm::t-fJl6 4lzJ:.^Xi^^n^Mti&U 

^Mzmn^n. ^sLt^cittc, mMm4 4a:)Wjtim 

gttfa<«}f^ns, ^»^ti-4 4<DitSI^JgtajTtt, ^ 
1 0 2 Mi&M©ia 8 ©/J^-f > M 0 6 tCiJliT^ 

6 o*5?s*>('— ^ftjas{ciiLfcz:t^^aE-r^;tJ6{c 
mmmm&mm^mm(Dmiz-r^rzisb\z<D^. a-iji^ 
mmr^o m^mmmzmmr^mf^x'^mm4 4 
wyt^z-iLiz^-DX. me ocD^mm^^i^jKD. mm 
mfm^ 1 0 4i)^ibM^m^ 1 0 2^<DmTt)^y^A-x\zn 

[0 0 8 2] mmmmmommoi \/5^m(Dmrn'iX'mm 

-r^iz. mWL^4 4\t, m^X-^\>^\z-OnS.Xy^mz 

^^^^mtim.^wt^z.t.i3mm\^tz. ^Tz. m^mm 
iimmmm^(Dmizz.(D^ofj:±^ummT!)^^^t. m 
6 0 (c, ^m-f^j >^4o x'±i$.^n^mmizmmm^ 
RS-rjgi)i^ifei;§o mmm4 4<Dn^&/'mm(Dmm 
^^^L<T?>rzlsb^z^t, me o<nAiim^mmn'^-r 
^'^sm$>^, Tb^A^^&mPi&t. mziz^^tixi^^^ 
7j^-;i^*-tr>-y-9 ot^^-r^m^^mm■r^::t^z^ 
oT^M^ns, 7i^-;k5cim-k>-y-9 o«, ^^comm 
jcioTf^sjL, m2coii>-^tm^8 2^m^^-rz.t.iz 
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-To 

[0 0 8 3] I1110«, m3(Dmm. lO-lOfCi-g.. 03 

)mm-t>'>)-9 0 (jmT> •tr>-y-9 otv^p) -ir> 

9 8«, ?8*^*gS:ft^nT(.i-5:?-;l'X^^3i^;Ui/9 6(C# 

it. zomm^m-f^ntz no. 36 ^^*^e>fiEs. 

^i^4^;i/i5'9 6 tr>-^^wm^9 2 fc;^-&^tlTi3 
0 , ^ 7 i/Ji^JPtS^ 9 6 (D-mtiz >1t 9 0 ®^ 
®»cifi^LTii-So «i^3-f;i/9 8«, -lr>-y-^^g|5^sr 
9 2®(*|ffliJ(cE^^nTl^^o :h;i/7.5i^9 4tt, 

tt. :^-;i/7. ^ 9 4 i-fe >it 9 0 ©rBicDRSWj&^ie^Sfcj?:; 
(Cct^T) :^;ux^i^/l^;v^^9 6®g^:3^[^Q^cS^i!IT#^ 
[0 0 8 4] itssmss^sma, •fe>-tJ-!^e8 2tt, -as 

^a6i^M±0.005 -f >^ (0. 12 7mm) X'±>-*)-9 
Ot 0.010-f>5^ (0. 2 5 4mm) ©{EII$;^j:TJ; 3 
JciBfi^nxti^o -t:>-9-fiS58 2«-tr>+>-9 0;6^e> 
0.050'f>5^ (1. 2 7mm) 88LTfellffl±$ b-P*^ 

?Bg|Si^iill±0.0002-f (0. 0 0 5 0 8mm) 
TT, ^ 0.001'f>5^ (0. 0 2 54mm) tC^STS 

[0 0 8 5] -tr>+)- 9 0 «f^lfiB$> -fe>-y-m5 8 2 CO^I 
fzo j5^7&^^M«^^©SS{cLT*5< -t:>+t-9 0 

^m±^mum^^m^r^. -t^-y-gofa. 

il>-^m^ 8 2 (Diim^m'bf}-^izLtiH,K 
[0 0 8 6] 7tN-;i/$gS^-fe>-tJ-«. ;ins-ct*-iA^ffi 



r^^fMm<^m(DmiLm(o^iii\zmm-r^:iiiitzti^ 
xtz^^rixi^f£t)^-otio 

[0 0 8 7] :$:^BJ{cJ;-5:^Sitth4 4T«, ^6 0©:^ 

&m^m^-r^f^-mnmm^i^^ zii\z^^x:i(Dm 
m^m'^Lfz. ■fs«jt*i^««, mmms6 2izh)]y^ 
^^^r^mm^^^mn. ^mvx\,^^±>-*)-m^8 2 

>-y-a58 2^flefflbT=t). iswiese 2<!iiE»3'f;i' 

6 4\zj:-oX^C^mM\z&M-r^>ii-m-/)^^^o 
[0 0 8 8] 01 1 iHl 2tt. «^»Stf4 4c0#a«O 
^*®«lS0«:*Lfcfc®-efe-5. 01 1 t01 2T 
W. H20[^«)a56 2. ffiidn-fji/e 4, lr>-tJ-fiSS 

8 2. -tr>it9 0^12-^Tf^LTt.iSo Elll74^e>. ± 
>-y-aS8 2fCj;oTJ^«F r^^'f^e.nTt^-SCltd^^i- 
d^S. m«F r«-fe>1^-9 OfCf^fflL, •fe>+>-9 0«, 
El 4 (7)[HlteW 1 4 2 tC*fr S-fe >-y-6K5 8 2 O^l^tB® 

iSHea mm.m4 4<Dmmmmmxit. i6° *«) © 

*gHrtT«, ■fe>-tJ-9 o*>e.G)ai:^fi^«-tr>ifi^58 

2 ©mtetc^i: D m^mzmt-r^. 

[0 0 8 9] nil 2tt. ffiKja-Yjl/G 4$»itns«gglC 

9 0 tcf^ffl-r-5;t*, •tr>-y-9 0«j^«F i ©:*c#$o 

mm=i-fj\^e 4^mnx^''^mMco±^^comW(.x$> 

0 2®X7'U>i7'7 O^^ft^^^OtCJioT^K^ee 
2<DlH!fe*t-gg^a;^n*/5:«6. ffildSSS 6 2 ©r^lfi^B 
ffii!j=i'f;i/6 4««»it©;^#$i:«. iti^WT^cM^ 

fifoT. mmF at. mmm^e 2<D^umii 

[0 0 9 0] 2o©fiS«F i tP r/&«gffifCir>-tJ-9 0 

izi^m-f^t. ty-^ 9 0 it-ny-^m'^ 8 2 (DA&m^ 

[0 0 9 1] ISli 3«, •tr>-tJ-9 OCDai:^(fi-^^|iSL 

Lfct)®TfabSo E13T«. m2(Dm.m'=i^)V&4iz 
ti«=i-1';i'9 8, n-fJl/K^-f/N'imSSl 6 2. 'f>A'- 

iJ' 1 6 4 Sriix.TfigSli«v'XT-A 1 6 0 ^gB^Tr^L 

Tti'&c a-i-^PK^-r A*@?§i 6 2«. mm<Dmmi^m 

(cffiifj-r^^fetiHissj T'^s^nTv^Sc mi 3T' 
02©, mmmaQ2. -fe>itss58 2. •fe>it9 

0, •r)V7.^if-^)V^& 2h7ri-^nx^-^^. 
[0 0 9 2] =i'r;WH^'rA'|Hi8Sl 6 2©ffi;'3gBOTii 

n-r 4 (c. A;'3gi5tt< >n—^ 1 6 4 (C, ^ti^'n 
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[0 0 9 3] ^yn—^ 1 6 4©ai:'jgE«. ffl^n-r;!/ 

[0 0 9 4] ttMlUggl 6 0«. #»)B?f, 01 2CDES« 
F i i:l5l^ffi1±*«S*f-efe*8a[«F c ^fp*. BS«F c 

BS«F i i:|^U;;»c^$T«/it>. L)5^L. 
«Fc«. •fe>+)-9 0lC#fc«6Tifit^Lfc«R)ftC^^-r 
^. «eoT, -fe>-9-9 0CO^g|5Mi^-e«. 2t3®ffi£«F 
ciF i OW3i-7i^-5^a.-H*^^L<;^j:S. l^i^Fc 
tF i «i^{c:S*f®ffi1t^<i;^TViSfc«). •tr>-y-9 0 

{^«F i ©5sS*^^±«cff-^t^-rfcae){c, :h;i.x^ 
^^9 4*-fe>-y-9 ot3jfi:^t-tfcDfiL;tors. 

9 8fc*t-r^:'-;PX7i^9 4C9^a«fcJ;oT, ffi«n-f 
;P9 8*tf^SJc8*iO:*:^^*«:^#*Stt-5o ^(Dck^ 

a-f;i.9 SSrISSL. -tr>-t}-9 OtCf^fflT-Si^^F i © 

[0 0 9 5] 01 4«. -lr>ii-9 0{CBlfM©*l#^f^^ 

fc*©, S'JcoftWSr^rLfcfeOTS.S. 01 4«. M« 
iHlSg 1 8 0 ^S^To ffiftlElgS 1 8 0 lai 3©=i-f;i^ 

H^-r/N'mssi 6 2, mKi3-i-;p6 4(c^^^$nTv^-& 

ffitfil 8 4. titigil 8 6. Jn^gil 8 8, E120-fe> 

1t9 O^ffi^T^?), n-fjPF^-rA'imgSl 6 2®tB::^; 

Iba-f Jl/6 4C0^-S^«, iS^l 9 OSSSSLTtiiliS 
Sg 1 8 6®A:^fiiJtffiln: 1 8 4CD||-S«^fcS^$nT 
V^S. S*al 8 4<D||-i^^«, )iffl^l9 2^«fiL 

•So 

[0 0 9 61 ii*iggl 8 6om;^fiiJ«, JP^Sgl 8 8® 

^-A^'jffliHct^i^^nTV^So -tr>-y-9 0©tB;fjtJ«. 
*n@i§i 8 8©^2A;'3iB'Jfct*gg$nT<.^^. Jn^lgi 

8 8®m*ffliJtt, ri'fJPH^-f AHISSl 6 2®A;'3#JfC 
^i^^nXVi-S. 013a, 0 1 1 1 2 ® 2 OOffiS 
JgF i ^iF r©fia«5am*-fe>-y-9 0*tSttS3:i:=fo^ 

[0 0 9 7] 0 1 4 ®««iPi8S 1 8 0 tt, imn. •fe> 

iJ-9 0 75^e,©tti:'3ffi^^lSgiiT^. d^d^SpgnfS, 
a^)l6 4<&oKn5«OitCOM^Tfet3> m«F i {Ccfco 
T5I ^® d $n^ttl;'3«^®— gB^J-5:-k >-tJ- 9 0 

[0 098] K = -H (Fi/i) 

(fi L. Htt-t >1t 9 0 ©y-f >, i m&tK 1 8 4 $:»5t 

iaw-m 1 8 8 tt. 2 'z>(DXf]n^(D■^mmz:^Ll^^iiifJ 



[0099] Ss = H XFi+HXFr 

-5. 

[0 10 0] 
Sa = K X i ^tzit - H (Fi/i) X i 

5 a^S sJciPX-St. iP^Ml 8 8*^e.©ttS:^jft-^S 

[0101] So = H XFr 
8S162JCJ;0, 7^-HA*-yi7fi#<i:LT«effl^n 

[0 10 2] -tr>-y-9 owy-r >Htt, -ir>-9-}KS8 2 

©^'tt'fbt, ■t>Ht9 0 a:-fc:>-y-^58 2©Pb1®XT^ 

th4 4{c=fcoT^<b-r^^c:s?). ^^mmTm!^(Dmm^ 

[0 10 3] J:ta»1««->XxA«. 0 2®^oSth4 4 

^^m'm. (2oooK-y h/-i'>5^&(±) ©is^s-^fig-r 

§llll©!a5^yu>^4 Ofr^Sgfflf 

TS-So ;0^*^2.ieiS^Sili^^*fiK-rSfci56(C|SI2®M 

6 OTi^'^tt^n^^i^. ^-r^i/K-^-rA'nissi e 2ip'b 

$ijfp/vi^7.i#x.e.n^„ m 2000 h'-yh/-f> 

^Tia^CO^^^ff^'i^fci^tCtt, 2 KHz 

[0 10 4] i^,^7'U>^4 OCOifStHSg 

0iJ-e«. ■fe>+t-9 0«ili6^ 2 KHztA±TiE?t;i5:fi:«1« 

•fe>-y-9 o(cf^ffl-r-5K«ir3'f;i'6 4<7)bs« 

jSI»<DM^<h bT-fe >-9- 9 0 ©JS^tt^^x.^ .1 ttcj; 
[0 10 5] 01 5tt, ^^\^WikWm\.^^-t^^-7 

^2 0 2{cM-rsM6 o©^sii^^-«n^*-r^^^^:7^ 

2 0 0^^L;tt>©Ta5-g), 01 5«. ^^7«ft2 0 0 

T«$ns^6 o®iin*f^s^*(cjfj®;^c^i®K;u^ 

S:^T^-7>'^2 0 4t)^LTVi^o Sn^*-ri7'^:7 
^2 0 0i:h;l'i'$«-r^^:7|^2 0 4«. I^fttlzto 
fcB#rB^(r^bT. 01 5©MW:^|fi](CtiMLT(.^f>, 

?8j«in^ir^-r 7^ 2 0 2 0 7 d^^mm 1 0 2 

^m.-rif^yf^2 0 2S:it^T*Lfc, 01 5T, B#^1 
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ti^i!)^K>mir^t. mmmi^mif. mmo^jkmmn^m 

^s, ss, m^t 3X'{i>mmniiLS\zm6o^mib^-r 

CO 1 0 6] mm^m'p. me o©iin«. mm<D-m 
(omfktvxmt-r^o m^x. meoa^mmmm^^i^ 

u<-r^t, me o<Dmnu-A^'^mzn^^<t£^^ 
[0 10 7] 01 6«. »^v\^^'ik^mn=s:mrif^y 
m2 2 2{cMLT. me ocDumm^mn^mt^^y 

rzh(DXh^o E116(Ctt, 01 5®i7'^y'^2 0 4 t 

nxti-i), lai e<DV)V!?<Dm^mt.. mi st^l^ 
MjS^c7)2fgfc^coTtiS. mn^^t ^^yU2 2 0 

t h;i<^'^^-r^77^2 2 4«. 1t*ft(C<i:o;^:Btft1tC 

nvx. mi 6©«sw:&i&i{ctiMLTv^^o 

[0 10 8] mi 6T^$nTti-5^P^«. mi 5T* 

^nTVi-SBtPBltpll^Tfe^o 01 5®i/5>'^2 0 2 

coJ»-erii^it« <Liwmn^^-t i^^ym2 2 2 m? 

(D^^WbT 10 2 ©a5-2)B#*{c*5tt-5, ^6 0 ®Jf S L 

[0 10 9] I2116T, B^FB^®H&i:LT^6 Otrx^^- 
'^y h;i'i'*^'*Ht^)n-5<i:, m.6 oitmwizhjv^fj^A-^ 

mt 2^»m^tirz^\ L.*^b. me o(Dn^m€it. 
mi sro^nckOfeffl^/h^v^o una. <*iEN;ui7x 

7--y7'O^JSf^*«2fgtc:fj:c>;fcfcJ6fC, ^6 0*^mi 5 

CO 1 1 0] -mz, ^iE\-jii7(Dmm^^2mzm^ 
■rt. mtKDfr^m^mM \ztj:^, m-ox. miEhJu 
i7t:^mmxim-f^;itit, mn'm^i^^^^jkwmnm^ 
^mtsj;:o\zme o<Dmti^iEm\zmmT^titb<Dm^ 

[0 1 1 1] mi 7«, ■ty-D-9 0 (D«BEai*05 2 

m^wm?:. mi e(Dummm\z-i:>-^9 od^jts^T'S 
Btic, :inib(Dmf$.mmAmi:>n^<^^mc^o\z. m 

;i'i7y^7^2 2 4CDh;i/i7*^C-2)ieS«(cJ;oT-tr> 

■9- 9 0 tc^^-r-snffi^^-ro m2i/^7^vmtt. m 

1 6<D'yyym2 2 0T^$nTti^J;5(cM6 0 <D» 

n{cj;oT-fe>-t»-9 0 {c%^-r^«jE^«-r. 
[0 1 12] ^6 0 ^mib^-r(o{Z'£^wf£ hji'^it. hji' 

^^^c^(DiZ'i:-w.immmz]tmT^oyx\ ^^ym 
vttt. mi 6(Difyy'^2 2 4^imum{zfji^, 
7^vm«, M6 o<Dign*^*^©igtncjt«sj-r-S)mffi^ 



■fe>-y-9 0»C^^T-5©T, mi 6©y7>'^2 2 0 t 

[0 1 1 3] mi 8«, «/EF t^^i-r-i>h;ui7®jg 

?fe^«rii^Lfci^-&CO, mi 7(7)«EEV t tVm^r^l/ 
;fc%>©T*S, mi Sfci^^b;^ h;i/^co^iS^«. m 

1 7{C^L;tfc©©4fgT$)?)„ Vm©;*:#$«, i^IE 
1 lHi*Ht5.tlTM6 0*^*SPji$nTVi-5BtFBlC0 

Vm«l 6 5}-(75 1fC^cS. IIBEV t®;^:*$«. m 
6 0(C*HtSf^IEhJl/^'C9ig2fe^©^S€r§ttf=Cti„ il 

cDd;5ic, mi8T«, nmy t<D-K^^\zn\^xfy 

[0 114] mi 9«, m2 0^Mfh4 4OjtSI^M«aj 
^T**) ■tr>it9 0*^e.®|||S®ai;'j«JESrS^ 

-To m 1 9 tt, iH*fiii{c«fficD*ngcM> m^\zn'm<<Tin 
T«^) «M6 o{cjp^&n-5ffiicoh;i/i'(ces-r-& 

(0tj^«. *5 100 Hz ) &TIil^iljSl:T«, 
6 0 ®«14Jgin;*«{St^fcii6. e«Oh;U^?5-*HtTfeffl 

^/iM6 0®gn;^i^'4D^o t^^T. -b>-9-9 0ICj; 

me o^mm-^-&^rztb<D hji'i^msit /oHia-mrji^^rz 

iST-r^. zLtnt. jm2<Dme otxzf'jyi^? 2<D± 
i^mumnmmz^\;^x. me oomni&m^^wus 

miZf^^-i^^Xib^. Vm«, mr^^ 300 Hz (CiJVi 

T, vmfj^v t (vt«> M6 oich-;Pi'^^i;^a« 

i^^^nvm+v t«. ifyymy t tmm±mcm\z 
fA^. m-mrtiit. -tiy-^ 9 0 (Diiitjm&u. meo^ 
mf>^-rmm(^%M{z^^x^^\z ^sb^nxL^oiz^-^ 

[0 115] 'CDct^fr, h;Ui7®il^IE/i;l'X^ 2 KHz 

•r-g>®(C-fe>+>-9 OS:fiefflTSC<t«T^^i;Vio 
[0116] *5!B^Oi|#^(©^Jfiffi<ttt. mtC^BjcD^ 
L t CD {cil ^Yd; l i 1 1 i 3 d i: $ tifc 

[0 117] ^IdtCB^^^nTti^MSfC-StbTV^-g) 
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5. 

[04] mm 4-4 {cis, :^«£th®m-f^fi){ssf'*i 
[05] ia4<hiBii;^gsth®. ^-f^«)fe«tc:fett^gB 
[06] m3<Dmwim<DW^s^T$>^xyu >i/(Dm.mm 

[0 7] 0 3©MsStfh©^E|{4a^B#P4icotiT*L;t0 
[0 8] 0 7W0«®gl5^)-S^ffl0T$)S„ 

[0 9] 0 3cr)^d?ttf-®M©*n5ii, mizi^m-r^tii: 

B#FBllC-3liT*Ufc0^T$.-5o 
[010] 0 3®®i^ 10-10 {rJ:-&, «^«Eth©g|5^)-8ff 

®0T^^. 

[011] m3cDmm.m<^-^t. z(D^mm\zipm-r 
[012] 011 (Dm-mt. z:(Dmmmzi^m-r^m 



[013] *«^{cJ:-g.m-ffi{SlHl8S®«lfflS:rD-yi7 0 

[014] *^BJ(cJ:Sm-fflMlHi^®«B§:/D-yi7 0 

Tab -5, 

[015] m3(Dii^mBi(Dm.\zmf<in^h)i^t. ^ 

Tab -5. 

[016] 01 5<Dmmz:^i,^X, h^I/i^^riSMiS^T 

*H-t-S«-&O0^T^^o 

[017] mmiim 3 ®^zKtti-cD-t>+)-(Z)§aaim:^ 

i:CDM^S:*T0^TabSo 

[018] 01 7©58^(z*3tiT. 03®i^giEtKDl^(r 

h S JliS^TTint S «-g-<^ 0«T^ S o 

[019] \-)\^C7^-dmi>mMt. m3<Dmmm<D-t 

4 0 mm-f'j >^ 
4 2 ^mu-^^m 

4 4 tf-A^fmMth 

4 6 mf^uyx 

5 0 y-^'fcf— X 

6 0^ 

6 2 i^illSSS 

6 4 mmzi-iji 

7 0 X7'U>i'" 

9 0 4^— ;i/xS*-b>-!t 

9 6 mm^-cjv 



[02] 



[03] 
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220 ^ 
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